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General Information
All moisture and air sensitive reactions were carried out in flame-dried glassware under an argon atmosphere using standard Schlenk techniques.
Commercially available chemicals were used without further purification, if not further mentioned. For moisture sensitive reactions tetrahydrofuran (THF) and dichloromethane (CH2Cl2) were purified using a MBSPS 800 MBraun solvent purification system. The following columns were used: THF: 2 × MB-KOL-M type 2 (3 Å molecular sieve) CH2Cl2: 2 × MB-KOL-A type 2 (aluminium oxide) Dichloromethane for photochemical reactions and Brønsted acid-catalyzed cyclizations was additionally dried over activated molecular sieves (4 Å).
For NMR studies, Deutero dichloromethane-d2 (99.6 atom% D) was employed which was dried by filtration through a pad of activated basic aluminium oxide under argon atmosphere and was stored over molecular sieves (4 Å) .
The following dry solvents are commercially available and were used without further purification:
Methanol: Acros Organics, 99.8%, extra dry, over molecular sieve.
Technical solvents for column chromatography [pentane (P), dichloromethane (CH2Cl2), diethyl ether (Et2O)] were used after simple distillation. 
Analytical Methods
Thin layer chromatography (TLC) was performed on silica coated glass plates (Merck, silica 60 F254) with detection by UV-light (λ = 254 nm) and/or by staining with a potassium permanganate solution [KMnO4] followed by heat treatment.
KMnO4-staining solution: 3.00 g potassium permanganate, 20.0 g potassium carbonate and 5.00 mL 5% sodium hydroxide solution in 300 mL water.
Infrared spectra (IR) were recorded on a JASCO IR-4100 spectrometer or a Perkin Elmer
Frontier IR-FTR spectrometer by ATR technique. The signal intensities are assigned using the following abbreviations: s (strong), m (medium), w (weak), br (broad).
Nuclear magnetic resonance-spectra were recorded at room temperature either on a Bruker AVHD-300, AVHD-400, AVHD-500 or an AV-500 cryo. For low temperature measurements (−70 °C) a Bruker DRX400 was used.
1 H-NMR spectra were referenced to the residual solvent signal of chloroform-d1 (CHCl3 δ = 7.26 ppm), benzene-d6 (C6HD5 δ = 7.16 ppm) or dichloromethane-d2 (CHDCl2 δ = 5.32 ppm). 13 C-NMR spectra were referenced to the 13 C-D triplet of CDCl3 (δ = 77.2 ppm) and C6D6 (δ = 128.1 ppm) or to the 13 C-D2 quintet of CD2Cl2 (δ = 54.0 ppm). Apparent multiplets which occur as a result of accidental equality of coupling constants to those of magnetically non-equivalent protons are marked as virtual (virt.).
Following abbreviations for single multiplicities were used: br-broad, s-singlet, d-doublet, ttriplet, q-quartet, quin.-quintet. Assignment and multiplicity of the 13 C-NMR signals were determined by two dimensional NMR experiments (COSY, HSQC, HMBC, NOESY).
Mass spectroscopy (MS) was carried out on a Agilent MS5977A MSD spectrometer coupled to a Agilent 7890 B gas chromatograph using a HP-5MS UI column (30 m, 0.25 mm, 0.25 µm, 5% diphenyl-95% dimethylpolysiloxane).
High resolution mass spectroscopy (HR-MS) was carried out on a Thermo Scientific
DFS-HRMS spectrometer.
UV/Vis Spectroscopy was performed on a Perkin Elmer Lambda 35 UV/Vis spectrometer.
Spectra were recorded using a Hellma precision cell made of quartz SUPRASIL ® with a pathway of 1 mm in dry CH2Cl2. Concentrations are given for each spectrum. A solution of 3-methylcyclohex-2-en-1-one (547 μL, 500 mg, 4.54 mmol, 1.00 equiv), 1,3-propandithiol (683 μL, 737 mg, 6 .81 mmol, 1.50 equiv) and boron trifluoride diethyl etherate (672 μL, 773 mg, 5.45 mmol, 1.20 equiv) was stirred in dry methanol (15 mL) for two hours after which the reaction was quenched with saturated aqueous NaHCO3 solution (20 mL).
The biphasic mixture was extracted with Et2O (3x15 mL) and the combined organic layers were dried over Na2SO4, filtered and the solvent was removed in vacuo. After column chromatography (SiO2, P/Et2O = 100/0 → 99.5/0.5) the title compound was obtained as a colourless solid in 83% yield (752 mg, 3.74 mmol, 83%).
M.P.: 51 °C. 
4-Methylpent-4-enoic acid (16)
A mixture of 2-methylprop-2-en-1-ol (4.67 mL, 4.00 g, 55.5 mmol, 1.00 equiv), trimethyl orthoacetate (11.0. mL, 10.0 g, 83.2 mmol, 1.50 eq.) and propionic acid (415 μl, 411 mg, 5.55 mmol, 0.10 eq.) was stirred at 100 °C until complete removal of MeOH via distillation was observed. Subsequently, the solution was stirred for additional 15 hours at 145 °C. After cooling to room temperature, the organic layer was washed with saturated aqueous NaHCO3 solution (3x30 mL) and was then dried over Na2SO4. After filtration and removal of volatile compounds in vacuo the resulting intermediate was dissolved in THF/H2O (v/v = 1/1), LiOH (2.66 g, 111 mmol, 2.00 equiv) was added and the reaction mixture was stirred at room temperature for 3 hours. Following this, the reaction mixture was washed with Et2O (5x20 mL).
The aqueous layer was acidified to a pH of 1 via dropwise addition of conc. aqueous HCl solution at 0 °C. The title compound 16 was obtained after extraction with CH2Cl2 (5x20 mL), drying over Na2SO4 and removal of volatiles in vacuo as a colourless oil in (2.6 g, 23mmol, 41% The obtained data matched that previously reported in the literature [2] S8
4-Methylpent-4-en-1-ol (17)
To a precooled (0°C) suspension of lithium aluminium hydride (943 mg, 24.8 mmol,
1.02 equiv) in dry THF (40 mL) was slowly added a solution of 4-methylpent-4-enoic acid (16) (2.60 g, 24.6 mmol, 1.00 equiv) in dry THF (10 mL). The mixture was allowed to warm to room temperature and was subsequently stirred for 21 hours, before it was recooled to 0 °C.
Following this water (1.5 mL), 10% aqueous NaOH solution (3.0 mL) and water (1.5 mL) were added to the reaction mixture. The precipitate removed via filtration and the aqueous layer was extracted with Et2O (4x30 mL). After drying over Na2SO4, filtration and removal of the solvent in vacuo the title compound 17 was obtained as a colourless oil in 78% yield (1.83 g,
mmol)
. The obtained data matched that previously reported in the literature [3] 
5-Bromo-2-ethylpent-1-ene (18)
A solution of 4-methylpent-4-en-1-ol (17) (1.80 g, 18.0 mmol, 1.00 equiv) and triethyl amine (3.24 mL, 2.36 g, 23.4 mmol, 1.30 equiv) in dry THF (40 mL) was cooled to 0 °C and methanesulfonyl chloride (1.81 mL, 2.68 g, 23.4 mmol, 1.30 equiv) was then added dropwise.
The solution was allowed to warm to room temperature and was stirred for four hours. After addition of water (60 mL), the aqueous layer was extracted with CH2Cl2 (3x45 mL). The combined organic layers were dried over Na2SO4, filtered and the solvent was removed in vacuo. The crude mesylate was used without further purification and was dissolved in acetone S9 (55 mL). After addition of lithium bromide (4.68 g, 53.9 mmol, 3 .00 equiv), the mixture was stirred at 60 °C for 12 h. After cooling to room temperature, water (30 mL) was added and the aqueous layer was extracted with Et2O (3x30 mL). The combined organic layers were dried over Na2SO4, filtered and the solvent was removed in vacuo. After purification by column chromatography (SiO2, P), the title compound 18 was obtained as a colourless oil (1.65 g, 9 .88 mmol, 55%). The obtained data matched that previously reported in the literature. [4] 
TLC:
3-(4-Methylpent-4-en-1-yl)cyclohex-2-en-1-one (19)
To a suspension of magnesium (90.2 mg, 3.71 mmol, 1.30 equiv) and a catalytic amount of iodine in dry THF (1 mL) was added a solution of 5-bromo-2-ethylpent-1-ene (18) (630 mg, 3.86 mmol, 1.35 equiv) in dry THF (5.8 mL). After full consumption of magnesium was observed, a solution of 3-ethoxy-2-cyclohexenone (415 μL, 400 mg, 2.85 mmol, 1.00 equiv) in dry THF (4.5 mL) was added slowly. After stirring for four hours at room temperature, saturated aqueous NH4Cl solution (16 mL) was added. The aqueous layer was extracted with Et2O (3x25 mL). The combined organic layers were dried over Na2SO4, filtered and the solvent was removed in vacuo. After purification by column chromatography (SiO2, P/Et2O = 4/1) the title compound 19 was obtained as a colourless oil (320 mg, 1.80 mmol, 63%). 25.1 (t, C-3), 27.0 (t, C-2, C-4), 27.2 (t, C-2'), 28.8 (t, C-9), 31.6 (t, C-3'), 36.0 (t, C-11), 37.7
TLC:
(t, C-1'), 49.0 (s, C-6), 123.0 (d, C-7) 143.0 (s,C-8). under argon atmosphere using a glovebox, which was then cooled to −78 °C outside the glovebox. Under an argon atmosphere the added Tf2#NH was dissolved in 0.7 mL dry CD2Cl2 and 8-methyl-1,5-dithiaspiro [5.5] undec-7-ene (9, 5.00 mg, 25.0 μmol, 1.00 equiv) was added.
HRMS
After sufficient mixing the yellow-orange solution was warmed to 203 K (−70 °C) in a Bruker DRX400 spectrometer and spectra were recorded at this temperature. 
